), and 0.5 mL copper sulfate (1.8 mg mL −1 ) was then added to the solution containing PDPA Alk for 4 h with constant stirring. The solution was then dialyzed against ultrapure water (Merck Millipore, Billerica, MA, USA) for 2 days before freeze-drying.
Preparation of Sensing Capsules
100 μL of a SiO 2 particle suspension (5 wt%) was centrifuged and washed three times in sodium acetate buffer (pH 4, 50 mM). This procedure was used as the standard washing procedure. Assembly of the polymers was achieved by consecutive incubation of the silica templates with 200 μL of PMA (1 mg mL ) at pH 4 for 24 h with constant shaking. Removal of the SiO 2 particles to form hollow capsules was achieved by mixing the particle suspension with ammonium fluoride (13.3 M) buffered HF (5 M) at a volumetric ratio of 1:1.5. The capsules were then washed three times through centrifugation/wash cycles in pH 4, 50 mM sodium acetate buffer. The removal of electrostatically bound PMA layers from the cross-linked PDPA multilayers was achieved by incubating capsules in pH 7.4 PBS overnight followed by three centrifugation/wash cycles in PBS. For the relevant assays, the pH was adjusted by washing the capsules into PBS of the appropriate pH using three centrifugation/wash cycles. 
